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(54) Data transmitting device and method, and data transmission managing device and method 



(57) An ATM l/F (21 ) for transmitting data to a data 
transmission destination via a communication networl< 
(2), a data transmission server (14), and a data trans- 
mission managing device (11) for calculating a network 
necessary for data transmission on the basis of the data 
quantity of the data to be transmitted and the transmis- 
sion completion time indicating the time of completion 
of data transmission to the data transmission destina- 
tion are provided. Accounting Infomriation is generated 



on the basis of the calculated network band and trans- 
mission time. The data is transmitted to the data trans- 
mission destination by using the calculated network 
band. The data transmission to the data transmission 
destination is completed by the transmission completion 
time, and accounting Infomriation Is generated. Thus, 
when transmitting data via the communication network, 
the data transmission completion time is designated In 
advance for data transmission. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] This Invention relates to a data transmitting de- 
vice and metliod and a data transmission managing de- 
vice and metfiod in which the time of completion of data 
transmission is designated to a data transmission des- 
tination for transmitting data via a network. 

Description of the Related Art 

[0002] Conventionally, there has been a data trans- 
mission system for transmitting data such as files and 
streams, in which a fixed network band is rented for a 
fixed amount of fee so as to transmit data. In this data 
transmission system, data transmission is carried out 
within the range of the network band that is rented in 
advance. 

[0003] Also, in the conventional data transmission 
system, accounting Is carried out in accordance with the 
quantity of transmission data that is used. In this data 
transmission system, in most cases, an accounting 
server is provided in the network and the transmission 
state of the network is monitored by the accounting serv- 
er, thereby requesting the data transmission side for ac- 
counting. 

[0004] In the foregoing data transmission system, 
when data is transmitted from the data transmission 
side, it is often the case that the data transmission com- 
pletion time on the data receiving side cannot be known. 
[0005] Moreover, in the conventional data transmis- 
sion system, it is often the case that the data transmis- 
sion side cannot designated the data reaching time at 
the data receiving side. Specifically, in the data trans- 
mission system, in the case where the network band 
rented for a fixed amount of fee is occupied by another 
user, data transmission cannot be started and the time 
of completion of data transmission on the data receiving 
side cannot be designated. 

SUMMARY OF THE INVENTION 

[0006] Thus, in view of the foregoing status of the art, 
it is an object of the present invention to provide a data 
transmitting device and method and a data transmission 
managing device and method which enable data desig- 
nation of the data transmission completion time in ad- 
vance so as to carry out data transmission. 
[0007] A data transmitting device according to the 
present Invention comprises: data transmitting means 
for transmitting data to a data transmission destination 
via an external communication channel; data storage 
means for storing the data transmitted by the data trans- 
mitting means; arithmetic means for calculating a net- 
work band necessary when the data transmitting means 



transmits the data, on the basis of the data quantity of 
the data stored in the data storage means and transmit- 
ted by data transmitting means and the transmission 
completion time indicating the time of completion of data 
5 transmission to the data transmission destination; ac- 
counting means for generating accounting information 
on the basis of the network band calculated by the arith- 
metic means and the transmission time at the data 
transmitting means; and transmission control means for 
10 controlling the data transmitting means to transmit the 
data stored in the data storage means to the data trans- 
mission destination by using the network band cak:ulat- 
ed by the arithmetic means and to complete the data 
transmission to the data transmission destination by the 
15 transmission completion time, and for controlling the ac- 
counting means to generate the accounting information. 
[0008] A data transmitting method according to the 
present Invention comprises the steps of: calculating a 
network band necessary for transmitting data on the ba- 
20 sis of the data quantity of data transmitted to a data 
transmission destination and the transmission comple- 
tion time indicating the time of completion of data trans- 
mission to the data transmission destination; transmit- 
ting stored data to the data transmission destination by 
25 using the calculated network band; and generating ac- 
counting infomfiatlon on the basis of the network band 
and the transmission time. 

[0009] A data transmission managing device accord- 
ing to the present invention comprises: communication 
30 means connected with a data transmitting device and a 
data receiving device via a communication channel; 
communication control means for securing a network 
band for the communication means on the basis of a 
request from the data transmitting device which secures 
35 a network band necessary for transmitting data to the 
data receiving device; and arithmetic means for control- 
ling the communication means to generate accounting 
infomnation, on the basis of the network band deter- 
mined from the data quantity of the data transmitted 
40 from the data transmitting device to the data receiving 
device and the transmission completion time indicating 
the time of completion of data transmission to the data 
transmitting device, and the transmission time when the 
data is transmitted from the data transmitting device to 
45 the data receiving device by using the network band, 
and to transmit the accounting infonnation to the data 
transmitting device. 

[0010] A data transmission managing method accord- 
ing to the present Invention comprises the steps of: se- 
50 curing a network band on the basis of a request to se- 
cure a network band necessary for transmitting data 
from a data transmitting device to a data receiving de- 
vice; and generating accounting Information on the ba- 
sis of the network band determined from the data quan- 
55 tity of the data transmitted from the data transmitting de- 
vice to the data receiving device and the transmission 
completion time indicating the time of completion of data 
transmission to the data transmitting device, and the 
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transmission time when the data is transmitted from the 
data transmitting device to the data receiving device by 
using the network band. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1 ] Fig. 1 is a biocic diagram showing the structure 
of a data transmission system according to the present 
invention. 

[0012] Fig.2 is a blocl< diagram showingthe structure 
of a data transmitting device, a data receiving device 
and a data transmission managing device, which con- 
stitute the data transmission system according to the 

present invention. 

[001 3] Fig.3 Is a flowchart for explaining the process- 
ing procedure for securing resources of the data trans- 
mitting device, the data receiving device and the data 
transmission managing device when transmitting data 
from the data transmitting device to the data receiving 
device. 

[0014] Fig.4 is a flowchart for explaining the process- 
ing procedure for transmitting data from the data trans- 
mitting device to the data receiving device and causing 
the data transmitting device to carry out accounting. 
[001 5] Fig.SA shows a basic fee table in which the re- 
lation between the transmission time and the networic 
band Is described, and Fig.5B shows the fomiat conver- 
sion fee in accordance with the type of format conver- 
sion. 

[0016] Fig.6 is a flowchart for explaining the process- 
ing procedure when format conversion of data must be 
carried out when transmitting the data from the data 
transmitting device to the data receiving device. 
[0017] Fig.7 is a flowchart showing the processing 
procedure when the data transmission managing device 
carries out accounting after carrying outfonnat conver- 
sion and transmitting data from the data transmitting de- 
vice to the data receiving device. 

DESCRIPTION OF THE PREFERRED 
EI^BODIMENTS 

[001 8] A preferred embodiment of the present inven- 
tion will now be described with reference to the draw- 
ings. 

[0019] The present Invention is applied to, for exam- 
ple, a data transmission system 1 as shown in Fig.1. 
[0020] The data transmission system 1 includes a da- 
ta transmitting device 3 for transmitting data via a com- 
munication network 2, a data receiving device 4 for re- 
ceiving the data transmitted from the data transmitting 
device 3. and a data transmission managing device 5 
for managing transmission of data. In this data transmis- 
sion system 1 , with the network management carried out 
by the data transmission managing device 5, data such 
as images and music held by the data transmitting de- 
vice 3 are transmitted to the data receiving device 4, and 
editing is carried out on the side of the data receiving 



device 4. 

[0021] The data transmission system 1 has a stmc- 
ture as shown in Fig.2. In the data transmission system 
1 , LANs (local area networks) are constituted within the 

5 data transmitting device 3 and the data receiving device 
4, and the data transmitting device 3 and the data re- 
ceiving device 4 are connected with each other via the 
communication network 2 and the data transmission 
managing device 5, thus constituting a WAN (wide area 

10 network) system. 

[0022] In the data transmitting device 3, a user termi- 
nal 1 1 , a transmission side system managing section 1 2, 
a device controller 13, a data transmission server 14, a 
gateway 1 5, a VTR (video tape recorder) unit 1 6, a serv- 
es er unit 1 7 and a device controller 1 8 are connected to a 
data bus 3A, thus constituting the LAN. The data trans- 
mitting device 3 is constituted by, for example, a LAN of 
a system in confomilty with the Ethernet. 
[0023] The data transmitting device 3 also has an 

20 MPEG (Moving Picture Experts Group) encoder/decod- 
er 19 connected to the VTR unit 16, a multiplexer/de- 
multiplexer 20 connected to the MPEG encoder/decod- 
er 1 9 and the server unit 1 7, an ATM (asynchronous 
transfer mode) l/F 21 , and a switch 22. 

25 [0024] The user terminal 1 1 is made up of, for exam- 
ple, a personal computer operated by a user. As the user 
operates its keyboard and mouse, the user terminal 11 
designates a material as a transmission object such as 
an image, music or data stored in the data transmission 

30 server 14 or the like. The user terminal 11 designates 
the data transmission destination in accordance with the 
operation by the user. Moreover, the user tenninal 11 
designates the transmission completion time of desig- 
nated transmission data in accordance with the opera- 

35 tlon by the user. Furthermore, the user tenninal 11 can 
designate the transmission start time. 
[0025] The user tenninal 11 generates a reservation 
request on the basis of various infonnatlon designated 
by the operation by the user, and outputs the reservation 

40 request to the transmission side system managing sec- 
tion 12 via the data bus 3A. 

[0026] The gateway 1 5 transforms the data structure 
between the data format in the communication network 
2 and the data fonnat in the data transmitting device 3. 

45 Specifically, the gateway 15 carries out conversion 
processing between the packet fomnat conformable to 
the Ethernet and the packet format conformable to the 
ATM system. The gateway 15 converts a packet con- 
formable to the Ethernet to a packet conformable to the 

so ATM system when transmitting data from the data trans- 
mitting device 3 to the data receiving device 4, and con- 
verts a packet conformable to the ATM system to a pack- 
et confomnable to the Ethernet when receiving data from 
the communication network 2. 

55 [0027] The device controller 1 3 supplies a control sig- 
nal to the gateway 15, thereby controlling its operation, 
and also holds and manages the reservation status of 
the gateway 15. The device controller 13 manages the 
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reservation status for the operation of the gateway 15 
in accordance with a resource securing request desig- 
nated from the transmission side system managing sec- 
tion 12. When the transmission start time designated by 
the transmission side system managing section 12 is 
reached, the device controller 13 controls the gateway 

15 to operate. 

[0028] The device controller 13 outputs the on/off 
state of the power of the gateway 15 and whether the 
gateway 1 5 normally operates or not, as the operation 
state, to the transmission side system managing section 
12, and also outputs the reservation status of the gate- 
way 15 to the transmission side system managing sec- 
tion 12. 

[0029] The data transmission server 1 4 stores data to 
be transmitted from the data transmitting device 3 to the 
data receiving device 4 and manages the stored data. 
The data transmission server 1 4 outputs the data vol- 
ume of data designated by the user terminal 11 to the 
transmission side system managing section 12. 
[0030] The VTR unit 1 6 is made up of a streamer hav- 
ing data recorded on a tape-titce recording medium, and 
is controlled by the device controller 1 8 to output the 
stored data to the MPEG encoder/decoder 19. in the 
VTR unit 16, for example, data compressed in accord- 
ance with the MPEG system is recorded. 
[0031] The server unit 17 stores data and manages 
the stored data. When transmitting data to the commu- 
nication networic 2, the server unit 17 outputs the data 
to the multiplexer/demultiplexer 20. 
[0032] The device controller 1 8 supplies a control sig- 
nal to the VTR unit 1 6 and the server unit 1 7, thus con- 
trolling their operation, and also holds and manages the 
reservation status of the VTR unit 1 6 and the server unit 
1 7. The device controller 1 8 manages the reservation 
status for the operation of the VTR unit 1 6 and the server 
unit 1 7 in response to a resource securing request from 
the transmission side system managing section 12. 
When the transmission start time designated by the 
transmission side system managing section 12 is 
reached, the device controller 1 8 controls the VTR unit 

16 and the server unit 17 to operate. 

[0033] The MPEG encoder/decoder 1 9 encodes data 
from the VTR unit 1 6 and outputs the encoded data to 
the multiplexer/demultiplexer 20. The MPEG encoder/ 
decoder 1 9 also decodes data from the multiplexer/de- 
multiplexer 20 and outputs the decoded data to the VTR 
unit 16. 

[0034] When transmitting data from the M PEG encod- 
er/decoder 19 or the server unit 17, the multiplexer/de- 
multiplexer 20 multiplexes the data and outputs the mul- 
tiplexed data to the ATM l/F 21. When data from the 
communication network 2 is transmitted, the multiplex- 
er/demultiplexer 20 demultiplexes the data and outputs 
the demultiplexed data to the server unit 1 7. 
[0035] The ATM i/F 21 converts data from the multi- 
plexer/demultiplexer 20 to a packet confonnabte to the 
ATM system and outputs it to the switch 22. Also, the 



ATM l/F 21 converts data from the switch 22 to a data 
structure format used in the data transmitting device 3 
and outputs it to the multiplexer/demultiplexer 20. 
[0036] The switch 22 functions as a packet switching 
5 system between the data transmitting device 3 and the 
communication network 2. The switch 22 switches 
transmission of data from the gateway 1 5 to the com- 
munication network 2 and transmission of data from the 
ATM l/F 21 to the communication network 2. 
10 [0037] The transmission side system managing sec- 
tion 12 calculates a network band for transmitting data 
to the data receiving device 4 via the communication 
network 2, on the basis of a reservation request from 
the user terminal 11. The transmission side system 
15 managing section 12 obtains the transmission start time 
indicating the time to start each equipment and start da- 
ta transmission, on the basis of the transmission com- 
pletion time and the network band. 
[0038] The transmission side system managing sec- 
tion 12 determines whether or not each equipment is 
operable from the transmission start time included in the 
data transmitting device 3 until completion of data trans- 
mission, with reference to the reservation status of each 
equipment included in the data transmitting device 3, 
held by the device controller 1 3 and the device controller 
1 8. On the basis of the result of detennination, the trans- 
mission side system managing section 1 2 outputs a re- 
source securing request to the device controller 1 3 and 
the device controller 18. The transmission side system 
managing section 12 secures a resource for transmitting 
data in accordance with the response to the resource 
securing request. 

[0039] The transmission side system managing sec- 
tion 12 transmits necessary band infomiation of the cal- 
culated network band and a resource securing request 
for requesting securing of resources included in the data 
receiving device 4 and the data transmission managing 
device 5 to the data transmission managing device 5. 
[0040] In such a data transmitting device 3, when 
transmitting data stored in the data transmission server 
14, a resource securing request can be issued which 
request that the internal equipments operate from the 
transmission start time until completion of data trans- 
mission in accordance with a reservation request from 
the user temrilnal 11. Therefore, data transmission can 
be completed by the transmission completion time. 
[0041] Also, In the data transmitting device 3, resourc- 
es in the data transmission managing device 5 and the 
data receiving device 4 are secured, and data is trans- 
mitted by using a network band in accordance with a 
reservation request, thus completing data reception at 
the data receiving device 4 by the designated transmis- 
sion completion time. 

[0042] Moreover, in the data transmitting device 3, 
even when transmitting data stored in the VTR unit 16 
and the server unit 17 to the data receiving device 4, 
resources are reserved and then the data is transmitted 
to the data receiving devk;e 4. 
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[0043] The data receiving device 4 has a structure 
similar to that of the above-described data transmitting 
device 3. In the data receiving device 4, a user terminal 
31 , a receiving side system managing section 32, a de- 
vice controller 33, a data transmission server 34, agate- 
way 35, a VTR unit 36, a server unit 37 and a device 
controller 38 are connected to a data bus 4A, thus con- 
stituting a LAN. The data receiving device 4 is constitut- 
ed by, for example, a LAN of a system confomiable to 
the EthemeL The data receiving device 4 also has an 
MPEG encoder/decoder 39 connected to the VTR unit 
36, a multiplexer/demultiplexer 40 connected to the 
MPEG encoder/decoder 39 and the server unit 37, an 
ATM l/F 41 , and a switch 42. 

[0044] in such a data receiving device 4, the receiving 
side system managing section 32 determines whether 
resources (equipments) included in the data receiving 
device 4 are operable or not when receiving data, with 
reference to the reservation status of each equipment 
included in the data receiving device 4, transmitted from 
the device controller 33 and the device controller 38. On 
the basis of the result of detennination and a resource 
securing request from the data transmission managing 
device 5, the receiving side system nnanaging section 
32 issues a resource securing request to the device con- 
troller 33 and the device controller 38, thereby securing 
resources for receiving data. 

[0045] Also, the receiving side system managing sec- 
tion 32 detennines whether the network requested by 
the data transmitting device 3 can be secured or not on 
the basis of the resource securing request from the data 
transmission managing device 5, and sends a response 
to the data transmission managing device 5. 
[0046] In such a data receiving device 4, when data 
is transmitted from the data transmitting device 3, the 
data is stored into the data transmission server 34 via 
the switch 42 and the gateway 35, thereby completing 
reception. In the data receiving device 4, the data from 
the data transmitting device 3 may be received at the 
VTR unit 36 or the server unit 37 by using the ATM l/F 
41 , the multiplexer/demultiplexer 40 and the MPEG en- 
coder/decoder 39. 

[0047] The data transmission managing device 5 

manages the states of the data transmitting device 3, 
the data receiving device 4, and the communication net- 
work 2. The data transmission managing device 5 is 
constituted by a schedule managing section 51 and a 
back end system 52. 

[0048] The band end system 52 has a function to 
transmit and receive data that is handled by the data 
transmission managing device connected to the com- 
munication network 2. The back end system 52 is con- 
trolled by the schedule managing section 51 , thus trans- 
mitting and receiving data. 

[0049] The schedule managing section 51 monitors 
the operation status of the back end system 52 and de- 
termines whether resources for transmitting data from 
the data transmitting device 3 to the data receiving de- 



vice 4 can be secured or not. The schedule managing 
section 51 determines whether resources can be se- 
cured or not on the basis of a reservation request from 
the data transmitting device 3. 

5 [0050] Also, the schedule managing section 51 man- 
ages the schedule of the data transmitting device 3 and 
the data receiving device 4 on the basis of information 
indicating the reservation status of resources in the data 
transmitting device 3 and infonnation indicating the res- 

10 ervation status of resources in the data receiving device 
4. 

[0051 ] The schedule managing section 51 calculates 
the transmission start time and the necessary network 
band which enable reception of data at the data receiv- 
es ing device 4 by the transmission completion time desig- 
nated by the reservation request, on the basis of the ma- 
terial to be transmitted from the transmission side sys- 
tem managing section 1 2 of the data transmitting device 
3, the Information indicating the data transmission des- 
20 tinatlon, and the reservation status of the resources con- 
stituting the data transmitting device 3. On the basis of 
the transmission start time and the network band thus 
calculated, the schedule managing section 51 secures 
the network band In the circuit from the data transmis- 
25 slon managing device 5 to the data transmitting device 
3 and in the circuit from the data transmission managing 
device 5 to the data receiving device 4. 
[0052] An example of the processing procedure for 
securing the resources in the data transmitting device 
30 3, the data receiving device 4 and the data transmission 
managing device 5 in transmitting data from the data 
transmitting device 3 to the data receiving device 4 will 
now be described with reference to the flowchart of Fig. 
3. 

35 [0053] First, at step ST1, as the user temilnal 11 is 
operated by the user, selection of data to be transmitted 
and designation of the data transmission destination 
and the transmission completion time are earned out. In 
this case, the data transmission destination is the 

40 above-described data receiving device 4, and the trans- 
mission completion time is the time when the data is 
stored into the data transmission server 34 of the data 
receiving device 4. 

[0054] At the next step ST2, the user temilnal 11 is- 
45 sues a reservation request for securing the network 
band and resources on the basis of the material name 
of the data to be transmitted, the data transmission des- 
tination and the transmission completion time, and out- 
puts the reservation request to the transmission side 
50 system managing section 1 2. 

[0055] At the next step ST3, the transmission side 
system managing section 12 calculates a network band 
necessary for transmitting data from the data transmit- 
ting device 3 to" the data receiving device 4, on the basis 
55 of the volume of the data and the transmission comple- 
tion time designated at step ST1 . 
[0056] At the next step ST4, on the basis of the result 
of calculation at step ST3, the transmission side system 
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managing section 12 detennines that resources in the 
data transmitting device 3 can be secured when the nec- 
essary networic band can be secured, and then the 
processing goes to step ST5. When the necessary net- 
work band cannot be secured, the processing goes to s 
stepSTie. 

[0057] At step ST5, the transmission side system 
managing section 12 issues a reservation request to 
each equipment so as to operate within such a time that 
the transmission of data to the data receiving device 4 
is completed by the transmission completion time, thus 
securing the resources. Then, the processing goes to 
step ST6. 

[0058] At the next step ST6, the schedule managing 
section 51 of the data transmission managing device 5 
determines whether resources for transmitting data 
from the data transmitting device 3 to the data receiving 
device 4 can be secured on the basis of the reservation 
request from the data transmitting device 3. When the 
resources can be secured, the schedule managing sec- 
tion 51 proceeds to step ST7. When the resources can- 
not be secured, the schedule managing section 51 pro- 
ceeds to step ST1 5. 

[0059] At step ST7, the schedule managing section 
51 issues a reservation request to each equipment so 
as to operate within such a time that the transmission of 
data to the data receiving device 4 is completed by the 
transmission completion time, thus securing the re- 
sources. Then, the processing goes to step ST8. 
[0060] At the next step ST8, the receiving side system 
managing section 32 determines whether resources for 
transmitting data from the data transmitting device 3 to 
the data receiving device 4 can be secured or not, on 
the basis of the reservation request from the data trans- 
mitting device 5. The receiving side system managing 
section 32 proceeds to steps ST9 and ST1 0 when the 
resources can be secured, and proceeds to step ST14 
when the resources cannot be secured. 
[0061] At step ST9, the user tenninal 31 displays the 
reservation status such as the data and the transmission 
completion time on the display screen, thus presenting 
the reservation status to the user. 
[0062] At step ST10 as a result of detennination at 
step ST8 that the resources can be secured, the receiv- 
ing side system managing section 32 provides the 
schedule managing section 51 with infomnation to the 
effect that the resources in accordance with the reser- 
vation request at the data transmitting device 3 can be 
secured and that the reservation of the resources has 
been decided. Then, the processing goes to step ST11 . 
[0063] At step ST1 1 , the schedule managing section 
51 recognizes the information from the receiving side 
system managing section 32 to the effect that the res- 
ervation of the resources has been decided, and trans- 
mits that infomnation to the transmission side system 
managing section 1 2. Then, the processing goes to step 
ST12. 

[0064] At step ST12, the transmission side system 



managing section 12 recognizes the information from 
the schedule managing section 51 to the effect that the 
reservation of the resources has been decided, and out- 
puts that Infomnation to the user terminal 11. Then, the 
processing goes to step ST1 3. 
[0065] At step ST13, on the basis of the information 
from the transmission side system managing section 1 2 
to the effect that the resen^ation of the resources has 
been decided, the user terminal 11 displays on the dis- 
play screen the information that the reservation of the 
resources has been decided, in accordance with the 
reservation request from the user, thus presenting the 
infomnation to the user. 

[0066] At step ST1 4 in the case where the resources 
in the data receiving device 4 cannot be secured at step 
ST8, the schedule managing section 51 transmits a re- 
quest to change the reservation request and then pro- 
ceeds to step ST1 5. 

[0067] At the next step ST15, the transmission side 
system managing section 1 2 recognizes the case where 
the resources cannot be secured at step ST6 or the 
change request from the receiving side system manag- 
ing section 32, and releases the resources secured at 
step ST7. Then, the processing goes to step ST1 6. 
[0068] At the next step ST1 6, the receiving side sys- 
tem managing section 32 recognizes the case where the 
resources cannot be secured at step ST4 or the change 
request from the receiving side system managing sec- 
tion 32, and releases the resources secured at step 
STS. Then, the processing returns to step ST1 . 
[0069] In the data transmission system 1 which car- 
ries out such processing, the necessary network band 
Is calculated by using the data volume and the transmis- 
sion completion time on the basis of the reservation re- 
quest, and the resources in the data transmitting device 
3, the data transmission managing device 5 and the data 
receiving device 4 can be secured. 
[0070] The processing procedure for transmitting da- 
ta from the data transmitting device 3 to the data receiv- 
ing device 4 and carrying out accounting at the data 
transmitting device 3 will now be described with refer- 
ence to Fig. 4. 

[0071] In Fig.4, first, the transmission side system 
managing section 12 secures resources in the data 
transmitting device 3 (step ST21), and transmits a res- 
ervation requestto the data transmission managing sec- 
tion 5 (step ST22). 

[0072] Then, the data transmission managing section 
5 secures resources in the data transmission managing 
section 5 in response to the reservation request from 
the data transmitting device 3 (step ST23), and trans- 
mits a reservation request to the data transmitting de- 
vice 4 (step ST24). 

[0073] The receiving side system managing section 
32 of the data receiving device 4 secures the resources 
in the data transmission managing device 5 (step ST25), 
and issues a notification of resource securing comple* 
tion indicating thecompietion of resource securing (step 
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ST26). 

[0074] Then, the data transmission nnanaging device 
5 transmits a notification of resource securing comple- 
tlon to the data transmitting device 3 in accordance with 
the notification of resource securing completion from the 
data receiving device 4 (step ST27). 
[0075] The transmission side system managing sec- 
tion 12 of the data transmitting device 3 issues a notifi- 
cation of resource securing completion to the user ter- 
minal 11 in accordance with the notification of resource 
securing completion from the data transmission manag- 
ing device 5 (step ST28). The usertemiinal 11 displays 
the completion of resource securing on the display 
screen, thus presenting the completion of resource se- 
curing to the user (step ST29). 
[0076] Then, the user terminal 11 controls each sec- 
tion to transmit the data designated by the secured net- 
work band (step ST30), and on completion of data trans- 
mission, issues and outputs a notification of transmis- 
sion completion to the transmission side system man- 
aging section 12 (step ST31). 
[0077] Then , the transmission side system managing 
section 12 controls each section to release the resourc- 
es secured for data transmission in response to the no- 
tification of transmission completion from the user ter- 
minal 11 (step ST32), and on cancellation of the reser- 
vation of each equipment, transmits a notification of re- 
lease completion to the data transmission managing de- 
vice 5 (step ST33). 

[0078] Meanwhile, at the user temninal 31 of the data 
receiving device 4 to which the data is transmitted, when 
the data transmitted to the data transmission server 34 
is stored to complete data reception (step ST41), a no- 
tification of reception completion Is outputted to the re- 
ceiving side system managing section 32 (step ST42). 
[0079] The receiving side system managing section 
32 controls each section to release the resources se- 
cured for data reception (step ST43), and on cancella- 
tion of the reservation of each equipment, issues and 
transmits a notification of release completion to the data 
transmission managing device 5 (step ST44). 
[0080] Then, the data transmission managing device 
5 controls each section to release the resources se- 
cured for transmitting data from the data transmitting de- 
vice 3 to the data receiving device 4, in accordance with 
the reception of the notification of release completion 
from the transmission side system managing section 1 2 
and the notification of release completion from the re- 
ceiving side system managing section 32 (step ST45). 
[0081] At the next step ST46, the data transmission 
managing device 5 calculates the fee to be charged, 
from the transmission time and the network band re- 
quired for data transmission from the data transmitting 
device 3 to the data receiving device 4. In this case, the 
data transmission managing device 5 holds a table 
therein and refers to a basic fee table which describes 
the relation between the transmission time and the net- 
work band, as shown in Fig.5A. 



[0082] The transmission time is the time obtained by 
subtracting the transmission start time from the trans- 
mission completion time designated by the user. The 
transmission start time can be designated by the user 
5 or calculated from the transmission completion time. 
When data transmission (step ST30) can immediately 
be started in response to the issue of the resen/ation 
request by the user terminal 11 , the transmission time 
is the time obtained by subtracting the reservation com- 
10 pletion time from the transmission completion time. 
[0083] The data transmission managing device 5 gen- 
erates accounting information indicating the calculated 
fee, and issues and transmits a notification of the fee to 
the usertenninal 11 (step ST47). The user terminal 11 
displays the notification of the fee from the user trans- 
mission managing device 5, thus presenting the ac- 
counting infomriation (step ST48). 
[0084] In the data transmission system 1 which car- 
ries out such processing, the reservation of resources 
in the data transmitting device 3 and the data receiving 
device 4 is managed by the data transmission managing 
device 5, and accounting can be carried out on the basis 
of the transmission time required for transmission and 
the network band used for transmission. 
[0085] The processing procedure in the case where 
the data fomnat must be converted when transmitting 
data from the data transmitting device 3 to the data re- 
ceiving device 4 will now be described with reference to 
Fig.6. 

[0086] In Fig. 6, first, as the user tenninal 11 is oper- 
ated by the user, selection of data to be transmitted and 
designation of the data transmission destination and the 
transmission completion time are canied out (step 
ST51), The data transmission destination Is the above- 
described data receiving device 4, and the transmission 
completion time is the time when the data is stored into 
the data transmission server 34 of the data receiving de- 
vice 4. 

[0087] Then, the usertermlnal 1 1 Issues a resen/ation 
request for securing a network band and resources on 
the basis of the material name of the data to be trans- 
mitted, the data transmission destination and the trans- 
mission completion time, and outputs the reservation re- 
quest to the transmission side system managing section 
12(stepST52). 

[0088] The transmission side system managing sec- 
tion 12 generates fomriat Infomnation indicating the data 
fomnat of the data designated at step ST51 and trans- 
mits the format information to the receiving side system 
managing section 32 of the data receiving device 4 (step 
ST53). 

[0089] The receiving side system managing section 
32 recognizes the data fonnat of the data to be received 

on the basis of the format infomnation from the transmis- 
sion side system managing section 12. The receiving 
side system managing section 32 determines whether 
or not format conversion must be carried out when re- 
ceiving the data (step ST54). The receiving side system 
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managing section 32 goes to step ST55 whien it is de- 
termined tliat fomiat conversion must be candied out, 
and goes to step ST56 when it is determined that fomnat 
conversion need not be carried out. 
[0090] At step ST55, the receiving side system man- 5 
aging section 32 designates the fomnat to be converted, 
to an equipment which is included in the data receiving 
device 4 and cam'es out format conversion. As the 
equipment for converting the format, the gateway 35, 
the a™ I/F 41 , the data transmission server 34 for stor- 
ing data, the VTR unit 36, the server unit 37, and the 
user temfilnal 31 may be used. The receiving side sys- 
tem managing section 32 designates the format to be 
converted, to these equipments. 
[0091] At step ST56, the transmission side system 
managing section 12 of the data transmitting device 3 
carries out processing to caiculate the networl< band 
necessary for compietion of transmission by the trans- 
mission completion time, on the basis of the volume of 
the data and the transmission completion time designat- 
ed at step ST51 and the Information indicating whether 
or not fonmat conversion Is to be carried out on the side 
of the data receiving device 4. The transmission side 
system managing section 1 2 also carries out processing 
to calculate the estimated fee necessary for data trans- 
mission on the basis of the calculated networl< band and 
the type of format conversion carried out on the side of 
the data receiving device 4. 

[0092] The transmission side system managing sec- 
tion 12 holds tables therein, as shown In Figs.SA and 
5B. The transmission side system managing section 12 
decides the fee on the basis of the networic band the 
transmission time with reference to the basic fee table 
shown In FIg.SA, and decides the fonnat conversion fee 
in accordance with the type of format conversion shown 
in FIg.BB. Then, the transmission side system managing 
section 12 adds these fees to calculate the estimated 
fee. 

[0093] Then , the user terminal 1 1 is supplied with the 
Infomiation indicating the estimated fee calculated at 
step ST56 and displays the estimated fee, thus present- 
ing the estimated fee to the user (step ST57). The user 
tenninal 11 then detemiines whether or not data trans- 
mission Is to be earned out for the presented estimated 
fee (step ST58). As the user terminal 1 1 Is operated by 
the user, the user temiinal 11 goes to step ST60 when 
it is detennined that data transmission is to be carried 
out for the presented estimated fee, and goes to step 
ST59 when it is detennined that data transmission is not 
to be carried out for the presented estimated fee. 
[0094] At step ST59, the user terminal 1 1 displays on 
the display screen the information to the effect that a 
change of the reservation request is requested, and 
shifts again to the setting of the reservation request at 
step ST51 , 

[0095] At step ST60, on the basis of the result of cal- 
culation at step ST56, when the necessary network 
band can be secured, the transmission side system 



managing section 12 detennines that the resources In 
the data transmitting device 3 can be secured, and then 
proceeds to step ST61 . When the necessary network 
band cannot be secured, the transmission side system 
managing section 12 returns to step ST59. 
[0096] Then, the transmission side system managing 
section 12 issues a reservation request to each equip- 
ment so as to operate within such a time that transmis- 
sion of data to the data receiving device 4 Is completed 
by the transmission completion time, thus securing the 
resources (step ST61). 

[0097] The schedule managing section 51 deter- 
mines whether resources for transmitting data from the 
data transmitting device 3 to the data receiving device 
4 can be secured or not, on the basis of the reservation 
request from the data transmitting device 3 (step ST62). 
The schedule managing section 51 goes to step ST63 
when the resources can be secured, and goes to step 
ST71 when the resources cannot be secured. 
[0098] The schedule managing section 51 issues a 
reservation request to each equipment so as to operate 
within such a time that data transmission to the data re- 
ceiving device 4 Is completed by the transmission com- 
pletion time, thus securing the resources (step ST63). 
[0099] Then, the receiving side system managing 
section 32 detennlnes whether resources for transmit- 
ting data from the data transmitting device 3 to the data 
receiving device 4 can be secured or not, on the basis 
of the reservation request from the data transmission 
managing device 5 (step ST64). The receiving side sys- 
tem managing section 32 goes to step ST66 when the 
resources can be secured, and goes to step ST70 when 
the resources cannot be secured. 
[0100] The user temninai 31 displays on the display 
screen the reservation status such as the data to be 
transmitted to the user on the side of the data transmis- 
sion managing device 5 and the transmission comple- 
tion time, thus presenting the reservation status to the 
user (step ST66). 

[0101] At steps ST65 to ST68 In the case where it is 
detennined at step ST64 that the resources can be se- 
cured, the resources in accordance with the reservation 
request from the data transmitting device 3 can be se- 
cured in the receiving side system managing section 32, 
the schedule managing section 51 and the transmission 
side system managing section 1 2, and the user terminal 
11 is notified of the decision of reservation of the re- 
sources. Then, the processing goes to step ST69. 
[0102] At the next step ST69, on the basis of the in- 
formation from the transmission side system managing 
section 12 to the effect that the resources is decided, 
the user temninai 11 displays on the display screen the 
Information to the effect that the resen^atlon of the re- 
sources is decided in accordance with the reservation 
request from the user, thus presenting that infomnation 
to the user. 

[01 03] At step ST70 in the case where the resources 
in the data receiving device 4 cannot be secured at step 
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ST64, the schedule managing section 51 transmits a re- 
quest to change the reservation request to the transmis- 
sion side system managing section 12 and then pro- 
ceeds to step ST71 . 

[0104] The schedule managing section 51 recognizes 
the case where the resources cannot be secured at step 
ST64 or the change request from the receiving side sys- 
tem managing section 32, and releases the resources 
secured at step ST63. Then, the processing goes to step 
ST71. 

[0105] At the next step ST71 , the receiving side sys- 
tem managing section 32 recognizes the case where the 
resources cannot be secured at step ST62 or the 
change request from the receiving side system manag- 
ing section 32, and releases the resources secured at 
step ST61 . Then, the processing returns to step ST59. 
[0106] In the data transmission system 1 which car- 
ries out such processing, even when format conversion 
must be carried out in the data receiving device 4 in ac- 
cordance with the format of the data to be transmitted 
from the transmission side system managing section 1 2, 
the network band can be determined in consideration of 
the time required for fomiat conversion processing. 
Therefore, data transmission to the data receiving de- 
vice 4 can be completed more securely by the transmis- 
sion completion time designated by the user 
[0107] Also, in the data transmission system 1 , even 
when fomnat conversion must be carried out, the esti- 
mated fee in accordance with the type of format conver- 
sion carried out in the data receiving device 4 can be 
presented to the user since the tables as shown in Figs. 
5A and 5B are held in the transmission side system 
managing section 12. 

[0108] The above-described fonnat conversion need 
not necessarily be carried out in the data receiving de- 
vice 4 and may be carried out in the data transmission 
managing devices. In this case, the processing of steps 
ST54 and ST55 Is carried out in the data transmission 
managing device 5, and the transmission side system 
managing section 12 decides the network band and the 
estimated fee in accordance with the fomnat conversion 
carried out in the data transmission managing device 5. 
[0109] The processing procedure for carrying out ac- 
counting in the data transmission managing device 5 af- 
ter transmitting the data of the converted format to the 
data transmitting device 3 to the data receiving device 
4 will now be described with reference to Fig. 7. In the 
description of Fig.7, the same processing contents as 
those In Fig.4 are denoted by the same step numbers 
and will not be described further In detail. 
[0110] In Fig.7, the processing of steps ST21 to ST29 
similar to the processing described in Fig.4 is carried 
out, thus securing the resources In the data transmitting 
device 3, the data receiving device 4 and the data trans- 
mission managing device 5, which constitute the data 
transmission system 1 , in accordance with the reserva- 
tion request. 

[01 11] As data transmission from the user temriinal 1 1 



Is carried out and the data Is transmitted to the data 
transmission managing device 5 In the state where the 
resources are secured, the data transmission managing 
device 5 carries out fomnat conversion and transmits the 
5 data of the converted fomnat to the data receiving device 

4 (step ST81). 

[01 12] The user tenninal 31 of the data receiving de- 
vice 4 receives the data of the converted format (step 
ST41). Then, the data transmitting device 3 carries out 
10 the processing of steps ST30 to ST33, thus transmitting 
a notification of release completion to the data transmis- 
sion managing device 5. The data receiving device 4 
canies out the processing of steps ST42 to ST44, thus 
transmitting a notification of release completion to the 
data transmission managing device 5. 
[01 1 3] Then, the data transmission managing device 

5 releases the secured resources (step ST45), and cal- 
culates the fee to be charged to the data transmitting 
device 3 on the basis of the transmission time, the net- 
work band and the contents of the format conversion 
earned out at step ST81 . In this case, the data transmis- 
sion managing device 5 calculates the fee with refer- 
ence to the tables as shown in FIgs.SA and 5B (step 
ST82). Then, the data transmission managing device 5 
generates accounting infonnation indicating the calcu- 
lated fee and issues and transmits a notification of the 
fee to the user terminal 11 (step ST47). The user termi- 
nal 11 displays the notification of the fee from the data 
transmission managing device 5, thus presenting the 
accounting information (step ST48). 
[0114] In the data transmission system 1 which car- 
ries out such processing, even In the case where the 
data of the converted fonnat is transmitted from the data 
transmitting device 3 to the data receiving device 4, ac- 
counting can be carried out on the basis of the contents 
of fonnat conversion. 

[01 1 5] The above-described format conversion need 
not be necessarily carried out in the data transmission 
managing device 5 and may be carried out in the data 
receiving device 4. In this case, the processing of step 
ST82 is carried out In accordance with the contents of 
the fonnat conversion carried out in the data receiving 
device 4. 

[0116] As described above, in the data transmitting 
device and method according to the present invention, 
a network band necessary for transmitting data is cal- 
culated on the basis of the data quantity of data to be 
transmitted to the data transmission destination and the 
transmission completion time indicating the time of com- 
pletion of data transmission to the data transmission 
destination, and the stored data is transmitted to the da- 
ta transmission destination by using the calculated net- 
work band. Thus, data transmission can be started at 
such a start time that data transmission to the data trans- 
mission destination can be done by the transmission 
completion time, and the data transmission completion 
time can be designated In advance for carrying out data 
transmission. 
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[0117] Also, in the data transmission managing de- 
vice and method according to the present invention, a 
networi( band can be secured on the basis of a request 
to secure a networi<band necessary for transmitting da- 
ta from the data transmitting device to the data receiving s 
device. Thus, by starting data transmission at such a 
start time that data transmission to the data transmis- 
sion destination can be done by the transmission com- 
pletion time, the data transmission completion time can 
be designated in advance for carrying out data trans- io 
mission. 

Claims 

15 

1 . A data transmitting device comprising: 

data transmitting means for transmitting data to 
a data transmission destination via an external 
communication channel; 20 
data storage means for storing the data trans- 
mitted by the data transmitting means; 
arithmetic means for calculating a network 
band necessary when the data transmitting 
means transmits the data, on the basis of the 25 
data quantity of the data stored in the data stor- 
age means and transmitted by data transmit- 
ting means and the transmission completion 
time indicating the time of completion of data 
transmission to the data transmission destina- 30 
tion; 

accounting means for generating accounting 
Infomriation on the basis of the network band 
calculated by the arithmetic means and the 
transmission time at the data transmitting 35 
means; and 

transmission control means for controlling the 
data transmitting means to transmit the data 
stored In the data storage means to the data 
transmission destination by using the network 40 
band calculated by the arithmetic means and to 
complete the data transmission to the data 
transmission destination by the transmission 
completion time, and for controlling the ac- 
counting means to generate the accounting in- -^5 
fonnatlon. 

2. The data transmitting device as claimed In claim 1 , 
wherein the transmission control means reserves 
the processing contents of the data transmitting so 
means and the data storage means on the basis of 
the reservation status of the data transmitting 
means and the data storage means, and transmits 

the data to the data transmission destination by the 
transmission completion time. 55 

3. The data transmitting device as claimed in claim 2, 
wherein the transmission control means changes 



the reservation contents at the data transmitting 
means and the data storage means on the basis of 
the reservation status of the data transmission des- 
tination. 

4. The data transmitting device as claimed In claim 1 , 
wherein the transmission control means generates 
forniat information of the data to be transmitted from 
the data transmitting means to the data transmis- 
sion destination, and transmits the forniat infomria- 
tion to the data transmission destination, and 

wherein the accounting means generates ac- 
counting Information on the basis of the contents of 
fomnat conversion at the data transmission destina- 
tion. 

5. The data transmitting device as claimed in claim 1 , 
wherein the arithmetic means calculates the net- 
work band on the basis of the contents of format 
conversion at the data transmission destination. 

6. A data transmitting method comprising the steps of: 

calculating a network band necessary for trans- 
mitting data on the basis of the data quantity of 
data transmitted to a data transmission desti- 
nation and the transmission completion time In- 
dicating the time of completion of data trans- 
mission to the data transmission destination; 
transmitting stored data to the data transmis- 
sion destination by using the calculated net- 
work band; and 

generating accounting information on the basis 
of the networi< band and the transmission time. 

7. The data transmitting method as claimed in claim 

6, wherein a data transmitting section and a data 
storage section are reserved on the basis of the res- 
en/ation status of the data transmitting section and 
the data storage section, and the data is transmitted 
to the data transmission destination by the trans- 
mission completion time. 

8. The data transmitting method as claimed in claim 

7, wherein the reservation contents at the data 
transmitting section and the data storage section 
are changed on the basis of the reservation status 
of the data transmission destination. 

9. The data transmitting method as claimed in claim 
6, wherein fomnat information of the data to be 
transmitted to the data transmission destination is 
generated and transmitted to the data transmission 
destination, and 

wherein accounting Information Is generated 
on the basis of the contents of format conversion at 
the data transmission destination. 
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10. The data transmitting method as claimed in claim 
6, wherein the network band is calculated on the 
basis of the contents of format conversion carried 
out at the data transmission destination. 

11. A data transmission managing device comprising: 

communication means connected with a data 
transmitting device and a data receiving device 
via a communication channel; 
communication control means for securing a 
networic band for the communication means on 
the basis of a request from the data transmitting 
device which secures a network band neces- 
sary for transmitting data to the data receiving 
device; and 

arithmetic means for controlling the communi- 
cation means to generate accounting informa- 
tion, on the basis of the network band deter- 
mined from the data quantity of the data trans- 
mitted from the data transmitting device to the 
data receiving device and the transmission 
completion time indicating the time of comple- 
tion of data transmission to the data transmit- 
ting device, and the transmission time when the 
data is transmitted from the data transmitting 
device to the data receiving device by using the 
network band, and to transmit the accounting 
infomnation to the data transmitting device. 

1 2. The data transmission managing device as claimed 
in claim 11, further comprising format converting 
means for carrying out format conversion of the da- 
ta transmitted from the data transmitting device, 

wherein the arithmetic means generates ac- 
counting infonnation on the basis of the contents of 
fonnat conversion at the fomiat conversion means. 



perfonned on the data transmitted from the data 
transmitting device, and 

wherein accounting infonnation is generated 
on the basis of the contents of fonnat conversion. 
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13. A data transmission managing method comprising 
the steps of: 

securing a network band on the basis of a re- 
quest to secure a network band necessary for 
transmitting data from a data transmitting de- 
vice to a data receiving device; and 45 
generating accounting infomnation on the basis 
of the network band determined from the data 
quantity of the data transmitted from the data 
transmitting device to the data receiving device 
and the transmission completion time indicat- so 
ing the time of completion of data transmission 
to the data transmitting device, and the trans- 
mission time when the data is transmitted from 
the data transmitting device to the data receivr 
ing device by using the network band. ss 

14. The data transmission managing method as 
claimed in claim 13, wherein fonnat conversion is 
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